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	1. MINI-SYMPOSIUM: UPPER AIRWAY  OBSTRUCTION
Acquired upper airway obstruction
Jürg Hammer
Division of Paediatric Intensive Care and Pulmonology, University Children’s Hospital Basel, Römergasse 8,
4005 Basel, Switzerland
INTRODUCTION
Acquired acute upper airway obstruction is common in
infants and children. Causes are numerous, but infectious
causes predominate. The subglottic area is the narrowest
part of the paediatric airway and is particularly vulnerable to
obstruction because the cricoid ring restricts the ability of
this segment to expand. The loosely attached submucosa
contains a high number of mucus glands and can rapidly
decrease the airway calibre should inflammation and
oedema occur. The clinical importance of acute upper
airway obstruction derives from the fact that some cases
can progress rapidly to cause severe hypoxia and even
cardiorespiratory arrest. The child’s general appearance is
the most reliable indicator of severity and measurable signs
(e.g. blood gases or respiratory rate), scoring systems are of
less value. Objective measures of the severity of upper
airway obstruction have yet to find their way into clinical
practice.1–3
Careful observation and frequent assessment
play an important role in managing children with upper
airway obstruction. Ensuring an airway may take prece-
dence over any other therapeutic or diagnostic procedure.
INFECTIOUS CAUSES
Croup
The term croup describes an acute clinical syndrome of
hoarse voice, barking cough and stridor. It was once used to
describe diphtheria. Today, it is used almost exclusively to
describe acute viral laryngotracheobronchitis – the most
frequent cause of acquired upper airway obstruction in
children. Croup often occurs together with the viral cold
season and usually affects children from 6 months to 4 years
of age, with a peak incidence at 2 years of age.
Parainfluenza virus type 1 is the most common pathogen
responsible for croup. Other viral agents are parainfluenza
types 2 and 3, respiratory syncytial virus, influenza virus A
and B and rhinovirus. Herpes simplex types 1 and 2 and
measles virus are infrequent aetiologic agents and asso-
ciated with a more severe course. The gross pathologic
picture is characterised by an inflammatory airway wall
oedema in the subglottic region (Fig. 1). The typical child
presents acutely with inspiratory stridor, hoarseness and a
barky, seal-like cough, which is often preceded by rhinitis
(or rhinopharyngitis). The children are variably febrile and
able to manage oral secretions. Although there is a wide
spectrum of disease severity, most children can be man-
aged safely at home. The decision to admit a child with
PAEDIATRIC RESPIRATORY REVIEWS (2004) 5, 25–33
doi:10.1016/j.prrv.2003.09.007
KEYWORDS
croup; laryngotracheo-
bronchitis; epiglottitis;
retropharyngeal
abscess; foreign body
aspiration;
vocal cord paralysis;
intubation;
subglottic stenosis;
papillomatosis;
vocal cord dysfunction
Summary Acquired upper airway obstruction is a common cause of respiratory
emergencies in children. Most pathologic processes that result in upper airway com-
promise are a consequence of infection, trauma or aspiration. Today, many of the
infectious causes of upper airway obstruction have lost their threat as a result of the
progress made in preventing and treating these infections. Prompt recognition and
appropriate management of the child presenting with upper airway obstruction remains
critical, because certain causes can progress rapidly from a mild to a potentially life-
threatening disease state. A correct diagnosis can often be made by history and physical
examination, but additional studies may be useful in selected cases. The child’s clinical
appearance is the most reliable indicator of severity, and measurable signs are of less
value. If respiratory failure is imminent, airway protection and endoscopy for definitive
diagnosis may have priority over any other therapeutic or diagnostic procedure.
ß 2004 Elsevier Ltd. All rights reserved.
Correspondence to: J. Hammer. Tel.: þ41 61 685 65 65;
Fax: þ41 61 685 50 59; E-mail: juerg.hammer@unibas.ch
1526–0542/$ – see front matter ß 2004 Elsevier Ltd. All rights reserved.
 


	2. croup to hospital  is a clinical one and determined by the
degree of respiratory distress, rate of progression of the
disease and its response to treatment. Hypoxemia is a
common feature of children with severe croup,4
whereas
hypercapnia is a late sign of impending respiratory failure.5
Hence, blood gases are unreliable to guide the timing for
more invasive interventions.6
The evolution and progres-
sion of clinical signs, such as the presence of expiratory
stridor, tachypnea, laboured breathing with retractions,
nasal flaring, air hunger, pulsus paradoxus, decreased oxy-
gen saturations and apathy are the best predictors of
impending respiratory failure. Clinical scoring systems have
not been validated but are often used as measures of
severity (Table 1).7
Traditional recommendations for management of chil-
dren with mild croup at home consist of cool air exposure
or creating a warm moist atmosphere by placing the child in
a steam-filled bathroom. Although randomised trials have
been unable to show a clinical benefit of the provision of
humidified air, this remains common practice even in many
hospitals, primarily on the basis of anecdotal experience.8,9
At least, humidified air has hardly any side-effects and may
decrease nasal resistance.10
Nebulised 1% L-epinephrine or 2.25% racemic epinephr-
ine is highly effective in rapidly reducing subglottic oedema
through their vasoconstrictive properties.11
Racemic epi-
nephrine contains both L- and D-epinephrine isomers,
of which only the L form is active. The relief is usually
Figure 1 Endoscopic view of subglottic oedema in viral croup (upper panel). Radiological presentation of subglottic oedema in viral
croup (lower right) compared with a normal trachea (lower left).
26 J. HAMMER
 


	3. short-lived, and repeated  doses may be required. It is
usually reserved for children in considerable distress, and
both aerosols can be safely administered as full-strength
solutions. Patients should be monitored for 2–3 h for
reoccurrence or worsening of upper airway obstruction.
This has become rare with the concomitant use of steroids.
Whether children with croup should be treated with
steroids has been debated for many years. Recent studies
have shown considerable benefits independent of the
mode of administration.12,13
A single dose of dexametha-
sone shortens the duration and severity of croup as early as
6 h after treatment. The use of steroids as oral preparation
(dexamethasone 0.15–0.6 mg/kg or prednisolone 1–2 mg/
kg) is preferred because of its ease of administration, lower
cost and more widespread availability.
Intubation may be necessary in the most severe cases that
do not respond to medical treatment. Uncuffed endotra-
cheal tubes, which are at least 1–2 sizes smaller than usual,
should be used (Table 2).14
Extubation is commonly pos-
sible after 2 or 3 days. Bronchoscopy should be considered
in all children who present with atypical, prolonged or
recurrent symptoms, do not respond to medical treatment
or are outside the typical age range for croup.
Spasmodic or recurrent croup
There is an ongoing debate whether spasmodic croup and
viral croup are separate entities. Spasmodic croup is gen-
erally less severe and has been traditionally differentiated
from viral croup by the absence of fever and characteristic
attacks of croupy cough and inspiratory stridor at night,
usually subsiding in a short time. These children often arrive
in the emergency room with surprised parents because the
attack has already come to an end. Recurrent episodes for
several days are typical. Viral upper respiratory tract infec-
tions may or may not precede such episodes. Allergic and
psychological factors seem to play a role in some children.
Children with recurrent croup, particularly those who
present with wheeze, seem to have an increased risk of
asthma later in life.15,16
Recurrent croup should also alert the clinician to the
potential of other laryngotracheal pathologies. Gastro-
oesophageal reflux plays a causative role in recurrent croup
as well as in other paediatric upper airway disorders such as
subglottic stenosis and laryngomalacia.17
Compared with all
patients with recurrent croup, the patients with gastro-
oesophageal reflux tend to be younger and have a shorter
interval between episodes of croup.18
Laryngoscopy will
reveal non-infectious inflammation of the supraglottic
structures and aryepiglottic folds and is often diagnostic.
Epiglottitis
Epiglottitis is a serious, life-threatening infection and an
airway emergency. It is characterised by acute inflammatory
oedema and hyperaemia involving the supraglottic struc-
tures, above the epiglottis itself and the aryepiglottic folds.
Supraglottitis is a more appropriate description. In the past,
most adult and paediatric cases of epiglottitis have been
caused by Haemophilus influenzae type B (HIB). Since the
widespread introduction of the HIB vaccination in 1990,
acute epiglottitis has become much less common and the
physician is less likely to see this disease in its traditional
presentation. Today, patients suffering from epiglottitis tend
to be older and may present with atypical features and
other causative agents.19,20
Other organisms reported to
cause supraglottitis include group A ß-haemolytic Strepto-
coccus pneumoniae, Klebsiella pneumoniae, Staphylococcus
aureus, Haemophilus parainfluenzae, Neisseria meningitidis,
Candida albicans, Varicella zoster and several other viruses.
Characteristic clinical symptoms include high fever, sore
throat, dysphonia, hoarseness, muffled voice, drooling, dys-
phagia, stridor, anxious appearance and respiratory distress.
The term ‘4 Ds’ (drooling, dysphagia, dysphonia and dys-
pnoea) has been introduced as a mnemonic for epiglotti-
tis.21
The onset is usually abrupt and symptoms progress
rapidly within hours. Compared with the child with croup,
the child with epiglottitis is more toxic in appearance and
unable to handle oral secretions or to lie on the back. It
usually adopts the characteristic ‘tripod position’ – sitting up
with the neck extended and leaning forward with the jaw
thrust out to maximise laryngeal opening. Respiratory arrest
from complete airway obstruction may occur suddenly at
any time with no warning. This may be provoked by
attempts to visualise the epiglottis or forcing the child in
the supine position. The child should be allowed to stay in
the most comfortable position until a secure airway can be
established. Anxiety-provoking procedures such as veni-
puncture must be avoided or postponed.
Table 1 Clinical croup scoring system.7
Grade Clinical feature
1 Inspiratory obstruction (stridor, prolonged
inspiration) at rest
2 Inspiratory and expiratory (prolonged expiration)
obstruction at rest
3 In- and expiratory stridor at rest plus palpable
pulsus paradoxus or active abdominal contraction
during expiration
4 Marked retractions, cyanosis, apathy
Table 2 Recommended sizes of uncuffed endotracheal
tubes for acute upper airway obstruction in children.14
Age Size of endotracheal tube
<6 months 3.0 mm
6 months–2 years 3.5 mm
2 years–5 years 4.0 mm
>5 years 4.5 mm
ACQUIRED UPPER AIRWAY OBSTRUCTION 27
 


	4. Early diagnosis and  immediate treatment are crucial
because of the rapid and possibly lethal course. Diagnosis
is usually made by history and clinical examination and
rarely requires additional examinations. Lateral neck radio-
graphs place the child in an area of the hospital where
emergency airway care is suboptimal and thus are only
justified in case of doubt. If epiglottitis is highly suspected,
radiographs are absolutely contraindicated until the airway
is secured. The characteristic radiographic presentation of
the swollen epiglottis and aryepiglottic folds is called the
‘thumb sign’ (Fig. 2). The child with suspected epiglottitis
should always be accompanied by a physician skilled in
intubation and the necessary equipment on standby. Direct
laryngoscopy under controlled conditions, usually during
intubation, will confirm the diagnosis. The causative organ-
ism can often be isolated from blood, laryngeal cultures, or
both. The differential diagnosis of epiglottitis includes ther-
mal injury, inhalation injury, caustic ingestion, foreign-body
aspiration, retropharyngeal abscess, angioneurotic oedema
and anaphylaxis.
Although a few patients might be managed conserva-
tively with close observation, elective intubation is advo-
cated in every patient with acute epiglottitis to avoid
complications from emergency intubation. Intubation is
commonly performed under inhalation anaesthesia without
the use of neuromuscular blockers. Nasotracheal intuba-
tion is preferred for the management of epiglottitis, but,
depending on the skills, oral intubation using a stylet may be
safer to secure the airway initially.
After intubation, the patient should be started on anti-
biotics that are effective against ß-lactamase-producing
Haemophilus influenzae. The duration of intubation is
usually short, and most children can be extubated within
24–48 hours.22
Decision to extubate is usually based on
clinical improvement. Generally, three criteria need to be
met: resolution of fever; patient can handle his secretions;
and presence of a leak around the endotracheal tube.
Direct observation of the epiglottis by laryngoscopy has
been advocated to determine when airway support is no
longer needed.23
Patients are best isolated for 24 h after
initiation of antibiotics. Rifampin prophylaxis is recom-
mended for household and day care contacts at a dose
of 20 mg/kg (maximum 600 mg) once daily for 4 days.
Bacterial tracheitis
Bacterial tracheitis also referred to as pseudomembranous
croup or bacterial laryngotracheobronchitis is most com-
monly caused by S. aureus. Other causative agents include
H. influenzae, S. pneumoniae and M. catarrhalis. The children
usually present with a several-day history of a viral upper
respiratory tract infection, low-grade fever, cough and
stridor. This is followed by a rapid deterioration with high
fever, severe stridor and respiratory distress. The patients
are generally more ill than the usual child with croup. They
differ from the child with epiglottitis by the characteristic of
their cough and their ability to lie flat and control secretions.
Diagnosis is usually made by endoscopy demonstrating
subglottic oedema with ulcerations, copious secretions
and pseudomembrane formation. Treatment consists of
antibiotics and intubation if required. Duration of intubation
is usually longer than for viral croup.
Infectious mononucleosis
Acute adenoidal and tonsillar enlargement causing severe
nasopharyngeal obstruction is a rare, but a well-recognised
complication of infectious mononucleosis.24
This complica-
tion occurs especially in the younger child and usually
presents with dyspnoea (the cardinal symptom), sore
throat, dysphagia and drooling a few days after the onset
of infectious mononucleosis. The use of systemic corticos-
teroids has been advocated for this complication, although
most data come from uncontrolled reports.25
Passage of a
nasopharyngeal tube is an effective treatment to bypass the
pharyngeal obstruction in most cases. In rare instances,
panpharyngeal and transglottic inflammatory oedema may
make endotracheal intubation necessary. Acute tonsillect-
omy is recommended in severe upper airway obstruction
that fails to respond to medical treatment.26
Retropharyngeal and peritonsillar abscess
Retropharyngeal abscesses occur much less commonly
today than in the past because of the widespread use of
antibiotics. Physical signs include fever, cervical adenopathy,
stridor, torticollis, neck stiffness and drooling. Causative
organisms in children include S. aureus, Haemophilus spe-
cies, group A beta-haemolytic Streptococcus, Bacteroides
species, Peptostreptococcus species and Fusobacterium spe-
cies. Treatment consists of surgical drainage and intrave-
nous antibiotics. Protection of the airway from becoming
completely blocked by the retropharyngeal swelling is
rarely indicated.
FOREIGN-BODY ASPIRATION
Foreign-body aspiration is a relatively frequent accident in
children and a leading cause of accidental death in children
under 5 years of age. Infants are at greater risk for choking
because they explore by putting almost everything in their
mouths, have immature swallowing co-ordination and
chew their food incompletely. Food and toy parts are
the most common items aspirated. Laryngeal impaction
is life-threatening, and tragic outcomes are not unusual.27
Fortunately, most foreign bodies pass the vocal cords and
lodge in the lower airways. Symptoms depend on the
nature, location and the degree of obstruction of the
airway, and can mimic other diseases such as croup or
asthma. The actual aspiration event is often identified, but
not always appreciated. Hence, history is the best deter-
minant of how suspicious one should be of a potential
28 J. HAMMER
 


	5. Figure 2 Schematic  (upper left) and endoscopic view (upper right) of epiglottitis. The lower panel displays the lateral neck
radiographs of a normal child (left) and a child with epiglottitis with the typical thumb sign (right).
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	6. aspiration. Radiological examinations  are only useful to
confirm aspiration, but should not be used to exclude
it.28
Children with a history of choking and subsequent
symptoms must be referred to immediate bronchoscopy.
A diagnosis of foreign-body aspiration should also be
considered whenever a child exhibits unexplained symp-
toms that are refractory to medical treatment and are
consistent with airway obstruction.
Extraction is usually performed by rigid bronchoscopy.
Prior evaluation by flexible bronchoscopy might be jus-
tified in unclear cases but provisions should be made to
provide immediate rigid bronchoscopic management.
Complications after successful foreign-body removal are
rare. Inflammatory responses, such as mild oedema of the
respiratory mucosa, tracheobronchitis or granulation tis-
sue resolve without sequelae. Routine use of steroids or
antibiotics is not indicated. Most patients can be dis-
charged within 24 h. Repeat bronchoscopy may be indi-
cated if there is uncertainty about complete removal. A
short course of corticosteroids may be helpful before
repeat bronchoscopy in cases where mucosal swelling
does not allow complete visualisation of the lower air-
ways. Potential complications, such as bronchial stenosis,
bronchiectasis, abscess formation or perforation are more
likely to occur the longer the foreign body remains in the
airways.
TRAUMATIC LESIONS
Vocal-cord paralysis
Acquired vocal-cord paralysis may be unilateral or bilateral
and can have a variety of aetiologies. Vocal-cord paralysis
presenting at birth is often bilateral and related to stretch
injury during delivery (e.g. forceps or breech delivery).
Cardiac surgery (e.g. coarctation repair or closure of ductus
arteriosus Botalli) is probably the most common cause of
iatrogenic damage to the recurrent laryngeal nerve causing
transient or permanent vocal-cord paralysis.29
Damage can
also occur during mediastinal or neck surgery and tracheo-
oesophageal fistula repair. Vocal-cord paralysis from central
causes, such as hydrocephalus, Arnold-Chiari malformation
and head trauma is usually bilateral. Presenting symptoms
include stridor, a weak cry or voice, feeding difficulties and
aspiration.
Unilateral vocal-cord paralysis can generally be managed
conservatively. On inspiration, the flaccid vocal-cord
becomes adducted across the midline, and the effect is
inspiratory airflow obstruction. If the nerve damage is
permanent, over time such a vocal-cord becomes ‘frozen’
in its resting position and will cease to adduct with sub-
sequent less airflow obstruction. In bilateral vocal-cord
paralysis, a temporary tracheotomy is sometimes unavoid-
able. Vocal-cord lateralisation, combined with partial ary-
tenoidectomy, is the recommended surgical option under
these circumstances.30
Thermal injury, caustic ingestions
Any toddler presenting as part of a scald injury to the face,
neck, or both, should be suspected of having aspirated hot
liquid and of developing resultant acute laryngeal swelling.31
Life-threatening upper airway obstruction may develop
rapidly as a result of laryngeal burns, caustic ingestions
and inhalation injury. A proactive attitude towards early
airway protection is mandatory to prevent a life-threatening
crisis. Nebulised adrenaline may have a role in certain
circumstances. Further management depends on the
extension of the trauma and the underlying cause, but
should include endoscopic examination of the pharynx and
the larynx.
Damage from endotracheal intubation and
tracheotomy
Acquired subglottic stenosis became a well-recognised
problem when long-term endotracheal intubation was
introduced for children requiring prolonged ventilatory
support. Significant improvements in material and tube
design, together with increased experience of choosing
appropriately sized tubes and meticulous care of the
intubated patient, has resulted in a marked decrease in
serious tube trauma and post-extubation stridor. Even the
dictum that ‘cuffed endotracheal tubes should not be used in
children under the age of 8 years’ can no longer be main-
tained since the development of high-volume, low-pressure
cuffs.32
Endotracheal tube complications usually arise from
incorrect size, traumatic or multiple intubations, up and
down movements of the endotracheal tube or inadequate
analgesia and sedation, whereby the infants struggle while
intubated. Other factors influencing the development of
post-extubation stridor are duration of intubation, gastro-
oesophageal reflux and tracheobronchial infection.
Most injuries causing post-extubation stridor are super-
ficial and include non-specific changes such as laryngeal
oedema, formation of granulation tissue and ulcerations.
The ‘airleak’ test is of little value when used as a screening
test to predict post-extubation problems in young chil-
dren.33
Most cases of post-extubation stridor resolve with
correct medical interventions. Racemic epinephrine or
inhaled adrenaline will be successful only in cases involving
subglottic oedema. If reintubation is required, a smaller
endotracheal tube has to be used to prevent additional
trauma. The nasal route is preferred to optimise secure-
ment and tube stabilisation. Emphasis has to be put on the
prevention of further trauma and to avoid shifting of the
tube with head movements, ideally by having the intubated
child weaned and disconnected from the ventilator. In most
cases of simple subglottic oedema, extubation can be
successfully undertaken after a resting period of about 3
days. Pending the appearance of an appropriately controlled
trial, it is justified that dexamethasone 1–2 mg/kg/day in
divided doses every 6 h may be given to treat patients with
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	7. post-extubation stridor for  24 h before until 24 h after
extubation. There is little evidence for the use of steroids
to prevent post-extubation subglottic oedema.34,35
Endoscopic evaluation of the airway is recommended in
children with symptoms of airway obstruction after failed
attempts at extubation to decide on the further treatment
modalities. Soft granulation tissue formation due to early
intubation injury can often be treated by the use of the CO2
laser. Severe and lasting trauma from prolonged intubation
such as perichondritis, subglottic stenosis, necrotising tra-
cheobronchitis, subglottic cysts, tracheal perforation and
tracheal stenosis is fortunately rare. Subglottic stenosis is
commonly graded by the Myer-Cotton grading system.36
This system classifies subglottic stenosis into four grades:
grade I up to 50% obstruction, grade II from 51–70% and
grade III above 70% with any detectable lumen. An airway
with no lumen is assigned to grade IV. In general, patients
with grade I and II stenosis can often be observed and
should be closely followed to ensure that the airway is
growing along with the child. Children with grade III and IV
lesions often result in a tracheotomy and/or require surgical
intervention. Surgical options for acquired subglottic ste-
nosis include anterior cricoid split, laryngotracheal recon-
struction, tracheal resection and cricotracheal resection.
Laryngotracheal reconstruction with cartilage grafting
results in low morbidity and high decannulation rates in
grade II and mild grade III stenosis. Partial cricotracheal
resection can deliver high success rates for more severe
stenoses, but it is a more complex procedure. Children
with Myer-Cotton grade III or IV disease continue to
represent a significant challenge.37,38
Long-term complications from tracheotomies can also
cause upper airway obstruction and render decannulation
difficult. Such lesions include tracheal granuloma formation
at the tip of the tube, subglottic stenosis, suprastomal
collapse and tracheal stenosis. Other late complications
of tracheotomies include tracheo-oesophageal fistula and
the dangerous tracheal innominate artery fistula. Children
with long-term tracheotomies should be regularly evalu-
ated for tube complications.
NEOPLASTIC LESIONS
Congenital tumours, such as subglottic heamangiomas, are
not discussed in this review. Benign airway neoplasms are
rare in children, with the most common being juvenile
respiratory papillomatosis. Malignant airway tumours are
even rarer and are mostly rhabdomyosarcomas and squa-
mous cell carcinomas.39
The timely diagnosis of an upper
airway neoplasm depends on maintaining a high index of
suspicion in a patient with progressive airway obstruction,
dysphagia or dysphonia.
Juvenile-onset respiratory papillomatosis is commonly
located in the larynx and most frequently involves the
vocal folds. Papillomas may extend throughout the respira-
tory tract and spread into the lungs. Papillomatosis is caused
by human papilloma viruses (types 6 and 11) and often
transmitted from mother to child during delivery.40
The
children typically present during the first 5 years of life with
dysphonia, hoarseness and stridor. The disease can be
life-threatening as a result of aggressive growth and re-
occurrence of papillomas. Treatment currently consists of
meticulous surgical removal of the papillomas by CO2 laser
or microdebrider. Unfortunately, the rate of recurrence is
high, necessitating repeated surgical interventions to main-
tain a patent airway. Numerous antiviral therapies, mainly
interferon a-2a, have been studied as adjuvant therapies
and have shown variable efficacy.41
Intralesional injection of
cidofovir is currently the most promising treatment mod-
ality, but results from a controlled trial are missing.42
OTHER CAUSES
Anaphylaxis and hereditary angioedema
Anaphylaxis and anaphylactoid reactions are abrupt, often
life-threatening episodes leading to severe upper airway
obstruction and circulatory collapse. Primary treatment is
directed to preventing or reversing complications and
includes immediate attention to the airway, cardiac mon-
itoring, and establishment of intravenous access. The cor-
nerstone of pharmacologic therapy is adrenaline.
Hereditary angioedema is characterised be acute swel-
ling of body tissue, mainly involving subcutaneous tissue, gut
and oropharyngeal mucosa. Pathogenesis is linked to a
quantitative or qualitative deficiency of C1 esterase inhi-
bitor (C1EI), leading to uncontrolled activation of the
complement system, coagulation factors and various
vasoactive kinins. Specific treatment consists of the sub-
stitution of the C1EI or, alternatively, of the administration
of fresh frozen plasma. However, the therapeutic effect of
the C1EI-concentrate is delayed by at least 30–60 min,
leaving a therapeutic window, during which only sympto-
matic medication can be offered.43
Alpha-sympathomi-
metics, such as adrenaline, should be given a trial in
severe upper airway obstruction, where intubation or
tracheotomy may be the ultimate way to save a patient’s
life.44
Functional upper airway obstruction
(vocal cord dysfunction)
The syndrome of functional upper airway obstruction due
to vocal-cord dysfunction is often misdiagnosed as asthma,
which may result in unnecessary treatment and iatrogenic
morbidity. Various terms, many of which are outdated
today, have been used to describe vocal-cord dysfunction
including psychogenic stridor, functional stridor, Munchhau-
sen’s stridor, irritable larynx syndrome and factitious
asthma.
The syndrome is well known in adults, but also occurs in
older children and adolescents. It is often initiated by
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	8. emotional or physical  stress, or upper respiratory tract
infections. Post-nasal drip and gastro-oesophageal reflux
may result in chronic laryngeal irritation and play a causative
role.45
The patients classically present with acute attacks of
dyspnoea, stridor or wheeze, and complain about tightness
at the neck. Pulse oximeter readings and blood gases are
usually normal. The syndrome is caused by inappropriate
vocal-cord adduction during inspiration or in both inspira-
tory and expiratory phases. Diagnosis is often difficult and
confirmed by visualisation of the adducted cords during an
acute episode. Flow-volume loops show the typical pattern
of extrathoracic airway obstruction with flow limitation
during inspiration (and expiration). It is often difficult to
reproduce acute symptoms in a controlled setting and
diagnosis frequently has to rely on history and the absence
of pathologic findings. Acute symptoms are usually relieved
by sedation. The benign nature of the dysfunction should be
explained to the patients. In the adult population, excellent
response to speech therapy has been reported. In children,
it seems that the disorder often resolves with time, but
long-term studies are lacking. Causative factors should be
treated. Early diagnosis may help to avoid stigmatisation and
fixation of symptoms.46
Loss of consciousness, anaesthesia
In unconscious patients, upper airway obstruction can
occur at various anatomic levels, such as the tongue, the
soft palate and the epiglottis. The range of transmural
pressures encountered during quiet respiration is more
than sufficient to collapse the airway of the living infant
when airway-maintaining muscles are inactive.47
Loss of
consciousness may be enough to cause serious upper
airway obstruction in children by posterior displacement
of the hyoid bone in relation to the thyroid cartilage in the
supine position. Maintenance of a patent airway is of critical
importance during sedation or anaesthesia of sponta-
neously breathing infants. Techniques such as chin-lift
and jaw-thrust (Esmarch Heiberg manoeuvre) can effec-
tively re-open an obstructed airway by lifting up the base of
the tongue and the epiglottis.48
Chin lift alone may worsen
airway patency in children with adenotonsillar hypertro-
phy.49
The knowledge and correct application of airway-
opening manoeuvres is very important for effective airway
management during resuscitations.
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